Administration of copper reduced the hyper-excitability of neurons in CA1 hippocampal slices from epileptic rats.
Copper as a trace metal is involved in several neurodegenerative illnesses, such as Menkes, Wilson's, Alzheimer's, amyotrophic lateral sclerosis (ALS), and Creutzfeldt-Jakob. Electrophysiological evidence indicates that acute perfusion of copper can inhibit long-term synaptic potentiation in hippocampal slices. The objective of this work is to determine whether Cu perfusion can perturb synaptic transmission in hippocampal slices derived from pilocarpine treated epileptic rats. Field potential (FP) recordings of the CA1 neurons of rats with chronic epilepsy showed voltage and response duration decrease following copper sulfate perfusion. However, voltage and response duration were higher after removing copper by washing. The discharge frequency of the CA1 neurons of hippocampal slices from non-epileptic control rats was increased after acute perfusion of 10 μM of pilocarpine. This increase was blocked by administering copper sulphate 10 μM. Krebs-Ringer solution washing re-established the discharges, with a higher frequency than that provoked by pilocarpine perfusion. We discuss the blocking effect of copper and the synaptic hyper-excitability generated by its removal.